Verrucous hemangioma (VH) is an uncommon, congenital, vascular 
Introduction
Despite the overall success of the ISSVA classification system, there are some vascular lesions in which the clinical and histopathologic findings are insufficient to determine whether a lesion is a tumor or a malformation. Recent evidence suggests that some of these lesions may share histologic features of both hemangiomas and malformations, thereby causing nosologic confusion [1, 2] . Verrucous hemangioma (VH) is such an example.
Verrucous hemangioma (VH) is an uncommon, congenital, localized, vascular anomaly that clinically resembles an angiokeratoma but it presents with distinctive clinicopathological features.
The classification of VH as a vascular malformation is supported by its presence at birth, anatomic distribution, proportionate growth and usually negative stain with WT1 (Wilms tumor-1 gene) [3] . However, the thick vascular walls with multilamellated basement membranes, relative uniformity of channel size, occasional lobularity, and focal GLUT1 positivity are features that invite comparison with infantile hemangioma in its involutive phase [1] .
Another controversial fact in VH is the name. The ending "oma" suggests a tumor, but VH is not clearly a hemangioma. As a result, this entity was known by several names. Some recently proposed names include hemangioma unilateralis neviforme, unilateral verrucous hemangioma, angiokeratoma circumscriptum neviforme, nevus vascularis unius lateralis, keratotic hemangioma, nevus angiokeratoticus, nevus keratoangiomatosus, papulous angiokeratoma and verrucous lymphovascular malformation [2] . Historical nomenclature for hyperkeratotic vascular lesions confounds our understanding of VH. For example, Imperial and Helwing [4] designated VH as a vascular malformation, but in the same paper they also described VH as a "structural variant of capillary or cavernous hemangioma". Mankani and Dufresne [5] reexamined the histopathology of VH and, using the International Society for the Study of Vascular Anomalies (ISSVA) binary system, recommended a new name, verrucous [vascular] malformation.
VH clinically presents as circumscribed, warty papules or plaques, or as lesions arranged in linear or serpiginous configuration. Lesions are often located on the lower extremities but other localizations, such as the trunk and upper extremities have been described. Usually the verrucous component increases with time and occasionally bleeds [6] .
Histopathologically, VH is characterized by dilated capillaries and large cavernous, endothelial-lined, bloodfilled spaces extending well into the reticular dermis and subcutaneous fat and with hyperkeratosis [7] .
The course of VH is generally characterized by a slow, superficial spreading growth pattern. They have no tendency for spontaneous involution, often develop of satellite lesions [8] , and recur after excision (30% of cases), especially when the lesions are larger than 2 cm in diameter [7] .
Misdiagnosis of this entity is common. We present a case of VH diagnosed in the elderly with clinical suspicion of malignant melanoma.
Case Report
A 77-year-old man presented to our outpatient clinic with a birth lesion on the back of his calf with concerns of the growth in the last years following trauma. Dermatologic examination showed a verrucous, hyperkeratotic, wellcircumscribed, hemorrhagic crusted, solitary, heterogeneous dark, excrescent nodule with a diameter of 2 × 2 cm. The underlying skin was infiltrated (Figure 1) . We decided to perform an excisional biopsy because the clinical appearance simulated melanoma arising on congenital nevus. During the surgery, we observed satellite lesions, so we decided to make a bigger incision, thinking they were in-transit metastasis. A laminar graft was performed to close the surgical defect. The histopathologic examination showed a lesion with irregular papillary acanthosis, parakeratosis, and hyperkeratosis in the epidermis. Abnormal vessels were located in the dermis and subcutis, not closely apposed and were separated by fibrous tissue in the dermis and fibrous or adipose tissue in the subcutis (Figure 2) . The vessels were round and thin-walled. Endothelial cells were flat and inconspicuous. In some areas, a lobular appearance was observed because the vessels occupied an entire adipocytic lobule. The more superficial vessels often contained blood, whereas the deeper vessels contained blood or were empty. The vessels had focal endothelial immunopositivity for GLUT1 (Figure 3) and were also positive for WT-1.
A diagnosis of verrucous hemangioma was made. After a follow-up of several years, no relapse of lesion was detected.
Discusion
Hyperkeratotic vascular lesions are a heterogeneous group and include vascular malformations such as capillary malformations (angiokeratomas including angiokeratoma circumscriptum naeviformis), capillary-lymphatic malformations, capillary-venous malformations, capillaryvenous-lymphatic malformations (Klippel-Trenaunay syndrome), lymphatic malformations, venous malformations (Cerebral cavernous malformation, known to be caused by KRIT1 mutations, are associated (12%) with hyperkeratotic cutaneous CVMs that resemble VH), traumatic arteriovenous fistula and verrucous haemangioma. In addition, other hyperkeratotic lesions different of vascular anomalies that clinically must be differentiated from VH are verruca and pigmented tumours [9] .
Angiokeratomas are rare verrucous vascular lesions that appear as dark red papules and plaques arranged either discretely or in clusters. The exact mechanism for their development is not known, although congenital cause, pregnancy, chilblains, trauma, and tissue asphyxia are given as causal factors [10] . The basic pathological process is dilatation of the papillary capillaries with reactive epidermal changes of hyperkeratosis and acanthosis as a means of preventing further dilatation and rupture. If thrombosis occurs within an angiokeratoma, the lesion may clinically mimic malignant melanoma [11, 12] . It could be because the accompanying inflammatory reaction causes that VH loses its normal vascular appearance and acquires a purplish-dark color, so this lesion could be confused with a melanocytic lesion. VH are frequently mistakenly classified as a variety of angiokeratoma. However, in contrast to angiokeratoma, the vascular spaces in VH also involve the lower dermis and subcutaneous tissues and therefore the lesion may recur if inadequately excise. A diagnosis of VH should be highly considered in lesions with a hyperkeratotic nodular appearance located on the lower extremities. VH do not resolve spontaneously and have a tendency to relapse. VH are best treated by excision while still small, as they enlarge with body growth and do no regress spontaneously. VH usually require a large, deep excision, in contrast with angiokeratomas, which respond to various means of therapy such as cryosurgery, electrocautery, and laser therapy [13] .
Angiokeratoma circumscriptum is classified among the hypertrophic angio-producing tumors (telangectasias), characterized by a single vascular dilatation without cellular proliferation, while, verrucous hemangioma is considered among the angio-producing hyperplastic tumors, characterized by proliferation of mesenchymal cells tending to the formation of capillaries [14, 15] . The correct diagnosis is made by the histopathological features, although a correct clinical suspicion is important in order to obtain an adequate deep biopsy specimen for ruling out verrucous hemangioma.
Clinical aspect of lesions, radiological studies, and histopathological features help us to differentiated VH to other vascular malformations with hyperkeratotic aspect.
The violaceous to black aspect of these lesions usually induce clinical confusion of VH with melanocytic lesions, mainly in localized and/or old cases of VH as our case. In addition, VH commonly increase in size after a traumatic event as in our case, and in these cases, a malignant melanoma must be excluded. Dermoscopy may help to differentiate these lesions and increases the percentage of correct diagnosis [16] .
Surgery with adequate margins was performed in our patient and the result was good, with no recurrence after eight years.
A diagnosis of VH should be considered in erythematous papules, nodules, and plaques, especially those that are hyperkeratotic, present at birth, located on the lower extremities, and show growth after trauma or infection. These lesions must be confirmed by histopathological examination.
